We report on the status of the determination of the heavy quark masses from our calculation of the quarkonia spectra. All sources of systematic errors that enter the quark mass determination are accounted for. We explicitly keep ma 6 = 0 in the perturbative calculation relating the bare lattice mass to a renormalized mass. Our results are still preliminary.
INTRODUCTION
Quarkonia, mesons containing a heavy quark and anti-quark, are at present the best understood hadronic systems. As has been argued by Lepage 1] , quarkonia are also the easiest systems to study with lattice QCD, and systematic errors can be analyzed using potential models. Control over systematic errors in turn allows the extraction of Standard Model parameters from the quarkonia spectra.
We report on the status of the charm-quark mass determination from the c c spectrum using the Fermilab action 2]. This action is a generalization of previous approaches, which encompasses the non-relativistic limit for heavy quarks as well as Wilson's relativistic action for light quarks. Lattice-spacing artifacts are analyzed for quarks with arbitrary mass. The determination of the strong coupling from the c c and b b spectra has already been presented elsewhere 3]. . The e ect of higher order lattice spacing errors on the spectrum can be estimated using potential models. Table 1 m at one-loop. Preliminary results for Z (1) m exist. Once the calculation is completed 8], the comparison of eqs. (2) and (3) will give an important consistency check.
THE SPECTRUM
Of course, as always, all systematic errors arising from the lattice QCD calculation need to be under control for a phenomenologically interesting result. In particular, the systematic error introduced by the omission of sea quarks has to be removed. The short-distance corrections that introduced the dominant uncertainty to the s determination from quarkonia 3] are absent for the pole mass determination, because this e ective mass does not run for momenta below it's mass. This argument has been tested from rst principles in Ref. 7] for the b quark pole mass with consistent results.
The statistical errors are dominated by the 1P{1S splitting which determines a 1 , and are < 10 % of the binding energy. An estimate of the higher order lattice spacing errors to the spinaveraged spectrum is listed in table 1. Finite volume errors are negligible.
The dominant systematic error comes from the unknown higher order corrections to eq. (1) (and eq. (3)); a preliminary estimate is 100 200 MeV. Our preliminary result is m pole ch = 1:5(2) GeV. The MS mass for the charm quark has been determined from a compilation of D meson calculations in the quenched approximation 9]. However not all systematic errors were considered. In particular, sea-quark e ects cannot, in this case, be estimated phenomenologically, leaving this systematic error uncontrolled. Once our analysis for the MS mass is completed, we will be able to compare our result with that of Ref. 9] .
The analysis of the b b spectrum for a determination of the b quark pole (and MS) mass is also in progress.
As already pointed out in Ref. 7] , the heavy quark mass determination is limited by our lack of knowledge of the higher order perturbative terms. The extension of the self energy calculation to two-loops will require tools di erent from those used in the one-loop calculation 10].
